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ABSTRACT: Polyamide 6 (PA 6)/poly(hydroxy ether of bisphenol A) (phenoxy) blends
filled with up to 30% of both mica and calcium carbonate were obtained by extrusion
and subsequent injection molding over the whole composition range. DSC and SEM
showed the lack of influence of the fillers on the thermal properties and the morphology
of the immiscible thermoplastic blends. The obtained positive effects of fillers on the
Young’s modulus and yield stress of the blends were, in many cases, larger than those
observed in the pure components. The filler–presence-induced usual decrease in large-
strain mechanical properties was smaller in the case of calcium carbonate than in the
case of mica-filled blends. The shape of the inorganic particles, their adhesion level to
the thermoplastic matrix, and the contact of the particles with the best performing
component imposed by the large particle size, play probably the most important role in
the physical properties. © 1999 John Wiley & Sons, Inc. J Appl Polym Sci 73: 1805–1814, 1999
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INTRODUCTION

There are two typical ways to modify the proper-
ties of a raw polymer. One is polymer blending,
which is a low-cost technique that gives rise to
new materials with tailored properties. The other
is the addition of mineral fillers and fibers, which
has been extensively used to modify such proper-
ties of thermoplastics as rigidity, strength, dura-
bility, and hardness. In the case of immiscible
blends, control of the morphology is fundamental,
hence, the influence of such parameters as pro-
cessing conditions and composition, mainly on
compatibility, has been studied.1,2 In the case of
filled polymers, the nature, shape, and size of the

particles and their composition3 are critical pa-
rameters that will determine the properties of the
composite.

More complex, three-component systems, ob-
tained by the addition of an inorganic filler to an
immiscible blend have also been studied. In these
cases, inorganic particles can be located solely
within one polymeric phase, distributed between
both polymeric components, or at the interphase.
Immiscible blends with preferential distribution
of particles between the components have been
widely studied in the literature, including
polypropylene (PP)/polycarbonate (PC) blends
filled with talc,4 PP/polyamide 6 (PA 6) blends
filled with glass beads and fibers,5 PP/PA 66
blends filled with glass beads,6 poly(methyl
methacrylate) (PMMA)/PP, polyethylene (PE)/PP,
and PE/PMMA filled with carbon black,7 PE/poly-
(ethylene vinyl acetate) filled with calcium car-
bonate,8 or polyolefin/elastomer blends reinforced
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with several fillers.9–11 Other immiscible rein-
forced blends have been studied, such as short
glass fiber-filled PP/PE blends,12 talc-filled PP/
LDPE blends,13 PMMA/polystyrene (PS) blends
filled with glass beads,14 and poly vinyl fluoride
(PVF)/PMMA and PVF/PS blends filled with se-
piolite.15

Poly(«-caprolactam) (PA 6) is a commonly used
semicrystalline polyamide. Good mechanical
properties and solvent resistance, usual in poly-
amides, have led to it’s being blended with differ-
ent polymeric materials, such as rubbers,16 poly-
olefins, copolymers,17,18 and other thermoplas-
tics.19–22 Several filled PA 6 have been
commercialized. It has also been studied as a
thermoplastic matrix for composites and has been
reinforced with talc,23 calcium carbonate, and sil-
icate,24 alumina and calcium phosphate,25 or
glass microspheres.26 As mentioned, ternary sys-
tems PA 6/PP filled with glass fibers and beads
have also been studied.5,27,28

Poly(hydroxyether of bisphenol A) (phenoxy) is
a relatively tough and ductile thermoplastic with
an excellent oxygen barrier property. It has a
polar pendant group that is able to react with
different polymers29 and gives rise to several mis-
cible30–32 and immiscible blends.33,34 Recent in-
vestigations35 have demonstrated its good me-
chanical properties, including small-strain prop-
erties and ductility, attained in immiscible PA
6/phenoxy blends. Given the widespread use of
filled nylons, the interest in the study of filled PA
6/phenoxy blends is clear.

This is why in this article, composites formed
by a matrix of PA 6/phenoxy of different compo-
sitions, filled with up to 30% weight content with
both mica and calcium carbonate, have been stud-
ied. The phase structure and morphology of the
blends were studied by differential scanning cal-
orimetry (DSC) and scanning electron microscopy
(SEM) and the observed structure and morphol-
ogy were related to the mechanical properties
measured by means of tensile and impact tests.

EXPERIMENTAL

PA 6 (Durethan B30S, Bayer) had a molecular
weight Mw 5 29,000, determined by viscosime-
try at 25°C in aqueous formic acid (85%), and the
phenoxy (PKHH, Union Carbide) had an Mw
5 50,700 and Mn 5 18,000, determined by gel-
permeation chromatography (GPC) in tetrahydro-
furan (THF) at 30°C. The size distribution and
composition of mica (dry-ground DG-10/20, Delta

Tecnic, SA) and calcium carbonate (OMYACARB
2-BE, Clarianacal, SA, Zaragoza, Spain) are shown
in Table I.

To obtain unfilled blends, both polymers were
dried in vacuo at 80°C for 14 hours before pro-
cessing to avoid moisture-induced degradation re-
actions, mixed at the desired weight ratios, and
tumbled together before direct-injection molding
(reciprocating screw BATTENFELD BA230E ma-
chine). The screw of the plasticization unit was a
standard screw with a diameter of 18 mm, L/D of
17.8, compression ratio of 4, and helix angle 17.8°.
No mixing devices were present. The barrel tem-
perature was 240°C, and the mold temperature
30°C. The injection speed and pressure were 6.1
cm3/s and 1500 bar, respectively. Tensile (ASTM
D-638 type IV) and impact (ASTM D-256) speci-
mens were obtained.

Filled blends were obtained by a two-step pro-
cess. In the first step, phenoxy pellets and the
filler were mixed in a single-screw extruder up to
50/50 ratio, which was the maximum filler con-
tent consistent with adequate mixing. This lim-
ited the maximum PA 6 content of the blends to
approximately 60% in weight in the case of 30%
filler and to 75% in the case of 20% filler. The
diameter, L/D, and compression ratio of the screw
of the extruder (BRABENDER) were 19 mm, 25,
and 2/1, respectively. A six elements kenics static
mixer was used between the extruder and the die
to improve the mixing efficiency. At the exit of the
cylindric die, the material was pelletized and then
tumbled with the PA 6 and phenoxy pellets to
obtain the filled blends. The blends are identified
by three numbers that indicate the weight con-
tent of PA 6/phenoxy/filler of the composite, re-
spectively. The molding conditions used and the
specimens obtained were the same as those of the
unfilled blends.

Table I Chemical Composition and Size
Distribution of Mica and Calcium Carbonate
Particles

Composition Size Distribution

Mica SiO2 48% .32 mm: 0.5%
Al2O3 34% .20 mm: 8%
K2O 9.5% .10 mm: 11%
Others 8.5% .5 mm: 45%

,5 mm: 55%

Calcium
carbonate

CaCO3 99.0% .44 mm: 0.05%
MgCO3 0.5% .2 mm: 58%
Others 0.5% ,2 mm: 42%
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The phase behavior of the blends was studied
by DSC using a Perkin–Elmer DSC-7 calorimeter
at a heating rate of 20°C/min in a nitrogen atmo-
sphere. Two heating scans were carried out be-
tween 15 and 260°C. Cooling between both scans
was carried out at the maximum rate provided by
the calorimeter. Given the worse accuracy of the
results of the first scan, the reported thermal
transitions and the melting heats of PA 6 were
those determined in the second scan in the usual
way.

Tensile testing was carried out on an Instron
4301 tester at 23 6 2°C on 2-mm thick ASTM
D-638 type IV specimens. A crosshead speed of 20
mm/min was used. The mechanical properties
[Young’s modulus (E), yield stress (sy), break
stress and strain (sb and «b, respectively)] were
determined from the force-displacement curves.
Izod impact tests were carried out on 3-mm thick
notched specimens using a CEAST 6548/000 pen-
dulum. The notch (depth 2.54 mm) was machined
after injection molding, and, because of the low
values obtained with the standard radius (0.25
mm), close to the detection limit of the apparatus,
a wider notch tip radius was employed (1 mm). A
minimum of eight and five specimens were tested
for each determination of tensile and impact
tests, respectively. Scanning electron microscopy
(HITACHI S-2700) was carried out after gold
coating on cryogenically, tensile, and impact-frac-
tured surfaces at an accelerating voltage of 15 kV.

RESULTS AND DISCUSSION

Phase Structure

When the calorimetric scans of the filled blends
were performed, two Tgs were observed whatever
the composition. The low temperature Tg at ap-
proximately 42°C, which corresponded to the PA
6 amorphous phase, did not change with compo-
sition. This indicated the presence of a practically
pure PA 6 phase, irrespective of the blend compo-
sition. The high temperature Tg of pure phenoxy
at approximately 87°C, showed a slight shift
('12°C) to lower temperatures as the PA 6 con-
tent in the blend increased, which was confirmed
by dynamic-mechanical thermal analysis (DMTA)
measurements. Taking into account the lack of
significant presence of low molecular weight prod-
ucts mentioned by the producer, this indicated a
slight presence of PA 6 in the phenoxy phase.

This Tg behavior was very similar to that seen
in the unfilled blends.35 However, in a PA 66/PP

blend filled with glass beads,6 increases in the Tg
of PA 66 were observed when it was the minority
component. This was related to morphology, be-
cause the glass beads seemed preferentially sor-
rounded by PA 66. In other works,14,27 it was
attributed to the PA 66/glass beads boundary-
induced mobility decrease in the PA chains and
subsequent Tg increase. In fact, shifts of relax-
ation spectra to higher temperatures,36,37 but also
to lower Tgs,38 with the addition of fillers to pure
polymers have been obtained. In the PA 6/phe-
noxy filled blends of this article, the lack of Tg
change indicates a low interaction level. More-
over, it agrees, as seen later, with the fact that
mineral particles were not preferentially sur-
rounded by any of the blend components. This
would make unlikely a possible change in the
mobility of the chains and, as a consequence, in
the Tg values.

With respect to melting and crystallization, the
Tm of the PA 6 crystalline phase remained prac-
tically constant with blend composition. The
heats of fusion of the PA 6 crystalline phase in
both filled systems are shown in Figure 1. As can
be seen, in these blends, no significant deviations
of melting heat from linearity was observed. The
appearance of a nucleating effect of mineral par-
ticles is not unusual in filled crystalline thermo-
plastics.25,39–41 This behavior of the Tm and the
heat of fusion indicated that the crystallization of
PA 6 was not practically affected by the presence
of either phenoxy or mineral fillers.

However, when the DSC scans of pure and
filled PA 6, which are partially shown in Figure 2

Figure 1 Heat of fusion of mica- and calcium carbon-
ate-filled blends against PA 6 content; (E) unfilled
blends, (h) 10% weight filled blends; ({) 20% filled
blends; and (‚) 30% filled blends.
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in the case of mica filler, were performed, a low
temperature shoulder appeared in the single PA 6
melting endotherm. It became almost as clear as
the main peak detected when the mineral filler/
PA 6 ratio increased. The appearance and in-
creasing presence of the low-temperature endo-
therm in filled blends indicated that the crystal-
line nature of PA 6 was disturbed in the vicinity of
the filler. This was also observed in other semi-
crystalline-filled thermoplastics,15,42 in which the
appearance of shoulders in the melting peaks was
attributed to morphological changes at the poly-
mer/filler interface. However, in some crystalline
thermoplastics, including PA 6,43–45 a melting–
recrystallization process may take place during
the heating DSC scan. This should give rise to a
multiple melting behavior, with a low-tempera-
ture endotherm corresponding to melting of crys-
tals grown by primary crystallization and a high-
temperature endotherm of crystals formed
through recrystallization. The low-temperature
endotherm should become weaker as the recrys-
tallization and the associated exotherm proceeds.
This exotherm process may even cancel the endo-
therm associated with the first melting, and, as a
consequence, a single peak, as seen in Figure 2 in
the case of pure PA 6, may appear.

Recrystallization is favored by a low heating
rate. As a consequence, at high heating rates, the
tendency is to see more clearly the low-tempera-
ture endotherm.43,44 For this reason, with the aim
of verifying the possibility of recrystallization as
the origin of the shoulder, calorimetric scans at
different heating rates were performed in both
filled blends. The low-temperature shoulder pres-
ence clearly grew as the heating rate increased.
This behavior indicated that recrystallization
hindered by the presence of filler was responsible

for the observed multiple melting. Perhaps be-
cause of the similar particle size seen later, the
effect was not a function of the nature of the filler
and was dependent only on the filler content. The
comparison of the size of the deconvoluted peak
attributable to melting of the primary crystallized
PA 6 and that consequence of recrystallization,
indicated that, after the scan, the amount of pri-
marily crystallized and recrystallized PA 6 was
similar in blends with 30% of filler and that the
presence of primarily crystallized PA 6 increases
as the amount of filler increases. Only recrystal-
lized PA 6 should be present in unfilled blends.

In summary, DSC data show that, besides a
crystalline phase, the filled blends are composed
of two amorphous phases: a pure PA 6 phase and
an almost pure phenoxy phase with slight PA 6
presence. Moreover, a nucleating effect of mineral
fillers on PA 6 is not present. Finally, the mineral
particles hinder the recrystallization of PA 6.
Thus, although PA 6 was able to fully recrystal-
lize in unfilled blends, in the case of 30% filled
blends only approximately half of the PA 6 was
able to recrystallize.

Morphology

The surfaces of the cryogenically fractured 60/
20/20 (mica) and 40/40/20 and 20/60/20 (calcium
carbonate) tensile specimens are shown in Fig-
ures 3(a–c), respectively. The morphology of the
blend matrix was independent of the nature of the
filler. The size of the dispersed phase of the blends
was large (typically, 0.5–1 mm), both when PA 6
was the matrix and when it was the dispersed
phase, and similar to that of unfilled blends.35 A
slight tendency to co-continuity appeared as the
phenoxy content approached the phase-inversion
composition (roughly 32/68). In the case of the
impact specimens, the dispersed phase size was
larger than that of the tensile specimens (roughly
50 to 100% larger) throughout the composition
range. This was probably caused by the larger
time for the dispersed phase to coalesce in the
thicker impact specimens.

As can be seen, mixing was homogeneous, and
the fillers were not preferentially sorrounded by
either component of the blend. However, a heter-
ogeneous distribution of the filler between the
components of the blend in filled incompatible
polymers blends is not unusual.4–8,28 In fact, in
PA 6 and PA 66 blends with PP filled with glass
beads or fibers,5,6,28 the filler appeared encapsu-
lated by the polyamide at sufficient PA 6 or 66
content when the PP was the matrix, this being

Figure 2 Melting endotherms of unfilled and 10, 20,
and 30% mica-filled PA 6.
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independent of the mixing sequence. This behav-
ior was attributed to a difference in polarity,
which induced a different affinity of the filler for
each component. In the case of the PA 6/phenoxy
blends of this article, the lack of preferential lo-
cation of the fillers agrees with the presence of
polar functional groups in the structure of both
components of the blend.

As can also be observed in Figure 3(a), the
planar shape of the mica particles was oriented
during injection molding parallel to the flow. This
particle orientation of planar fillers,13,46,47 is a
common result that, as seen in Figures 3(b) and
(c), did not appear in calcium carbonate particles
because of their irregular, more spherical, shape.
In addition, the size distribution of the mica par-
ticles was wider (typically from 3 to 20 mm) than
that of calcium carbonate (typically from 3 to 8
mm).

In Figures 4(a) and (b), a detail of the debonded
mica and calcium carbonate interphase is shown.
As can be seen, in mica-filled blends [Figure 4(a)],
although some particles appeared broken, most of
them appeared debonded from the matrix, with
large voids sorrounding the particles, indicating
lack of adhesion. Similar morphologies have been
observed in mica/polypropylene composites.48,49

In the case of calcium carbonate-filled blends [Fig.
4(b)], the particles were seen in the ductile zones,
but in the case of brittle fracture, they were only
seen when the fracture plane changed abruptly.
Moreover, even after fracture, debonding was not
complete. This fact indicated cohesive fracture
and that adhesion in the calcium carbonate
blends was good enough to avoid fracture through
the interphase.

Mechanical Behavior

The Young’s moduli of mica and calcium carbon-
ate-filled PA 6/phenoxy blends, are shown in Fig-
ures 5(a) and (b), respectively, as a function of the
thermoplastic composition. As can be seen, the
reinforcing effect of both mica and calcium car-
bonate in the blends was important. This was
because, in the case of a 10% filler content, the
increase in modulus, measured as the mean dis-
tance in modulus between the 0 and 10% filler
compositions [1000 MPa and 700 MPa, respec-
tively in Figs. 5(a) and (b)], is roughly 35 and 25%
of the value of the unfilled matrix, respectively,
for mica and calcium carbonate composites. The
higher reinforcing ability of mica was probably
because flake materials such as mica, because of
their large aspect ratio,3 produce large increases

Figure 3 (a) Cryogenically fractured tensile specimen
of mica-filled 60/20/20 composition; (b) tensile-fractured
calcium carbonate filled 40/40/20 composition; and (c) ten-
sile-fractured calcium carbonate filled 20/60/20 composition.
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in modulus, especially if they are oriented pre-
dominantly in one plane,3,50–52 as was seen to
take place in these blends in Figure 3(a).

As can also be seen, in the case of mica filling,
the reinforcing effect on the blends was similar to
that which takes place in the case of pure compo-
nents. This indicates that the affinities of mica for
PA 6 and phenoxy are similar. However, in the
case of calcium carbonate, as seen in Figure 5(b),
the reinforcing effect was higher in the case of the
blends than in the case of the pure components
and positive deviations were observed. This indi-
cates that the positive effect of the filler on the
moduli of the blends was larger than that on the
pure components.

When the Tsai–Halpin model53 (eq. 1)

Ec 5 Em

1 1 nfw

1 2 nf
n 5

~Ef/Em! 2 1
~Ef/Em! 1 w

(1)

where Ec, Em, and Ef are the composite, matrix,
and filler modulus, respectively, f is the filler
volume fraction, and w is an adjustable parameter
that has been related to reinforcement geometry,
packing geometry, and loading conditions, was
applied to the mica filled 50/50 blend, the behav-
ior was in the middle between those of filled PA 6
and filled phenoxy. The different behavior of the
moduli of calcium carbonate-filled PA 6, phenoxy,
and 50/50 blend against filler content is seen in
Figure 6, where the moduli values are approxi-
mated to the Tsai–Halpin model. As can be seen,
the modulus values of the filled 50/50 blend were
the same as those of the PA 6, which were the
upper limit. This clearly indicated the improved
effect on the blends of the calcium carbonate as
compared to that of the two pure components.
This behavior may be related to the adhesion
between filler and matrix, because in thermoplas-

Figure 5 Young’s modulus of unfilled and filled: (a)
mica; and (b) calcium carbonate composites against
phenoxy content in the thermoplastic phase; symbols
as in Figure 1.

Figure 4 Detail of the interphase of: (a) 40/40/20
mica; and (b) 20/60/20 calcium carbonate tensile-frac-
tured specimens.
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tics modified with fillers,54,55 small-strain me-
chanical properties may be influenced by interfa-
cial adhesion. As was mentioned above, adhesion
seemed to be better in calcium carbonate-filled
blends than in mica-filled ones, as observed by
SEM.

Figures 7(a) and (b) show the yield stress val-
ues obtained for mica- and calcium carbonate-
filled blends, respectively. The numbers in paren-
theses indicate the number of specimens that
broke after yielding. The value is not shown when
all the specimens yielded. When yielding was not
attained in some mica-filled composites, the cor-
responding break stress was plotted as a filled
symbol. As can be seen, in both fillers, the positive
effect on yield stress of the filler presence was
higher than that which could be expected from
the effects observed in the two filled pure poly-
mers. In filled thermoplastics, continuous de-
creases49,56 but also slight maximums at low filler
contents,48,57 and when adhesion is sufficient,
yield stress increases with filler content56,58 have
been found. In the case of mica-filled PP, yield
stress decreases were obtained in untreated com-
posites; whereas, the behavior improved when a
coupling agent was added.49

If we look at the overall behavior of both filled
and unfilled blends with respect to composition in
Figure 7, they seem similar. This seems to indi-
cate that in the case of these composites with a
blend matrix, these positive deviations seem to be
more attributable to the positive deviations
proper to the unfilled blends than to the presence
of fillers. However, the synergisms of Figure 7
seem to be larger in the filled blends than in the
unfilled ones. For this reason, the experimental

values of the filled 50/50 blend and of pure poly-
mers were fitted to the power law of Nicolais et
al.59 and the exponential law of Pukanszky.60 The
last one:

syc 5 sym

1 2 f

1 1 2.5f
exp~Bf! (2)

where syc and sym are the yield stresses of the
composite and the matrix respectively, f is the
volume fraction of filler, and B is a parameter
characterizing the interaction between matrix
and filler, showed the better and a good fit to the
experimental values. The calculated values of B
are shown in Table II for the 50/50 blend and the
pure polymers as a reference. As can be seen, the
beneficial effect of the presence of fillers is larger
in the blends than in the pure polymers. This was
because B at least equals the increase in yield
stress of the best of the two components. This can
be attributed to the fact that the large particles
are in contact with the two components, and, as a
consequence, debonding will occur only when the

Figure 7 Yield stress of unfilled and (a) mica- and (b)
calcium carbonate-filled blends against phenoxy con-
tent in the thermoplastic phase; symbols as in Figure 1.

Figure 6 Young’s modulus against calcium carbonate
volume content in the case of PA 6 (E), phenoxy (h) and
50/50 matrixes ({); the continuous line indicates the
values obtained from the Tsai–Halpin model.
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stress and strain level of the best performing com-
ponent are overcome.

Figures 8(a) and (b) show the ductility values of
mica- and calcium carbonate-filled blends, respec-
tively. As is known, adhesion in filled untreated
polymers is not usually good enough at large
strains, and debonding usually occurs, leading to
premature failure46,48,54 with respect to that of
the unfilled polymer. Poor adhesion and its rela-
tion with mechanical properties has been de-
scribed in mica-reinforced thermoplastics without
coupling agents.49,55 This was the reason for the
important ductility decrease observed in Figures
8(a) and (b), even with only 10% in weight of filler

(roughly 4% in volume). As can also be seen, the
ductility of filled PA 6 is smaller than that of filled
phenoxy, despite the higher elongation at break of
neat PA 6. This large sensitivity of the ductility of
PA 6 to filler presence has been seen both in
unmodified and coupling agents24 modified PA 6.
The ductility of the calcium carbonate-filled
blends was higher than that of mica composites.
This was probably because of the sharp edges of
mica particles that promote cracks and to the
higher adhesion of calcium carbonate composites.

When the effect of the fillers on the blends are
compared with those on the pure components, we
realize that the positive, or in the case of ductility,
less negative, effect of the filler on the properties
of the blends also takes place. This is because,
although a less detrimental effect in the case of
ductility did not appear in mica-filled composites,
it took place in the case of ductility of calcium
carbonate-filled composites up to a filler content
between 10 and 20%. The slightly better adhesion
in the blends will probably account for the ob-
served difference.

The impact strength of filled blends is shown in
Figures 9(a) and (b). As can be seen, the negative
effect of the presence of filler on the impact
strength of the blends was smaller than that
which took place when the pure polymers were
filled. This took place mainly at high filler con-
tents and in calcium carbonate-filled systems.

Although maxima in the impact strength of
composites have been observed at low or interme-
diate filler contents both in untreated48 and
treated composites,49,54,61 impact strength de-
creases in filled composites with respect to those
of unfilled polymers is the usual behavior, as has
been observed in calcium carbonate and calcium
silicate/PA 624 and glass beads/PA 6 composites.62

This fragility of the blends observed in impact
tests agrees with the sharp ductility decrease ob-
served upon the addition of only 10% of filler and
may be related to the fact that PA 6 is known to be
a notch-sensitive material,63 in which sharp
edges and stress concentrations induced by the
very different nature of the components act as

Table II Values of the B Parameter of the Pukanszky Model for Yield Stress

Filler
Matrix

Mica Calcium Carbonate

PA 6 Phenoxy 50/50 PA 6 Phenoxy 50/50

B 5.07 4.40 5.16 4.16 3.94 4.16

Figure 8 Ductility of unfilled and (a) mica- and (b)
calcium carbonate-filled blends against phenoxy con-
tent in thermoplastic phase; symbols as in Figure 1.
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notches, giving rise to decreases in ductility and
impact strength.

CONCLUSIONS

Neither mica nor calcium carbonate particles af-
fected the solid-state structure and morphology of
the almost completely immiscible PA 6/phenoxy
blends, with the exception of multiple melting in
PA 6, probably because of a filler-hindered recrys-
tallization process.

The reinforcement of the Young’s modulus and
yield stress of the blends caused by the presence
of filler was comparatively higher than that which
took place in the case of the pure components,
mainly in the case of calcium carbonate. Less
negative influence of the filler presence on the
break properties of the blends was also obtained
with calcium carbonate. The inevitable contact of
the fillers with the better adhered component
may play a role in the observed mechanical be-

havior, together with the ability of mica particles
to promote cracks and the better adhesion be-
tween calcium carbonate particles and the ma-
trix.

The financial support of the UPV/EHU is gratefully
acknowledged.
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